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Abstract
BACKGROUND: "Non-heart-beating donors," or, in a more recent and
international definition, "donors after circulatory death," are a potential and
additional group of deceased persons who are able to add organs to the pool.
METHODS: A new classification is proposed on the basis of the result of a
consensus of experts issued from all Belgian transplant centers. RESULTS: The
first level of definition is simple and based on whether the situation is uncontrolled
(categories I and II) or controlled (categories III, IV, and V). In category I, the
patient is declared "dead on arrival" and, in category II, there is an "unsuccessful
resuscitation" whether it occurred out or in the hospital for both situations.
Category III is the most usual situation in which the treating physician and family
are "awaiting cardiac arrest" to declare the death of the patient. Category IV is
always characterized by "cardiac arrest during brain death." The special situation
of the Belgian law allowing the euthanas...
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ABSTRACT
Background. “Non-heart-beating donors,” or, in a more recent and international deﬁ-
nition, “donors after circulatory death,” are a potential and additional group of deceased
persons who are able to add organs to the pool.
Methods. A new classiﬁcation is proposed on the basis of the result of a consensus of
experts issued from all Belgian transplant centers.
Results. The ﬁrst level of deﬁnition is simple and based on whether the situation is un-
controlled (categories I and II) or controlled (categories III, IV, and V). In category I, the
patient is declared “dead on arrival” and, in category II, there is an “unsuccessful resus-
citation” whether it occurred out or in the hospital for both situations. Category III is the
most usual situation in which the treating physician and family are “awaiting cardiac arrest”
to declare the death of the patient. Category IV is always characterized by “cardiac arrest
during brain death.” The special situation of the Belgian law allowing the euthanasia is
elaborated in category V, “euthanasia,” and includes patients who grant access to medically
assisted circulatory death. Organ donation after euthanasia is allowed under the scope of
donation after circulatory death.
Conclusions. This classiﬁcation conserves the skeleton of the Maastricht one, as it is simple
and clear, but classiﬁes easily the different donors after circulatory death types by processes for
ethical issues and for the non-medical or non-specialized reader interested in the ﬁeld. This is
also an argument for public consideration and trust in the difﬁcult ﬁeld of organ donation.
“NONeHEART-BEATING DONORS” (NHBD), or, ina more recent and international deﬁnition, “donors
after circulatory death” (DCD), are a potential and addi-
tional group of deceased persons who are able to add organs
to the pool. Harmonization in deﬁnition and classiﬁcation
would be very useful.
METHODS
The Belgian Transplantation Council and the Belgian Trans-
plantation Society organized a working group on DCD, covering its
aspects (legal and ethical aspects, concern about procurement and
perfusion, surgical technique, warm ischemia time deﬁnition, etc).
This working group consisted of experts (emergency, anesthesia and
intensive care physicians, legal and ethical professionals, transplant
coordinators, and transplant surgeons) from all universities and
university hospitals and from some non-university hospitals. One
part of the task of this working group was to update the deﬁnition of
the DCD classiﬁcation.
RESULTS
DCD describes the procurement of organs for the purposes of
transplantation that follows death conﬁrmed by means of cir-
culatory criteria. This differs in respect to the actual model for
deceased donation, which is the donation after the conﬁrma-
tion of death through the use of neurological criteria (“heart-
beating donation [HBD]” or “donation after brain death”
[DBD]). In the beginning of the era of transplantation, most of
the donors were DCD, whereas later (and due to better
outcome), DBD became the standard. Recent re-interest rose
in DCD donors, as a consequence of better preservation
techniques and a better insight into different categories of
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DCD donors (the so-called Maastricht classiﬁcation). In
modern literature, more and more data are available that the
results after organ (kidney, liver, lung, etc) transplantation
through DCD are acceptable or good. Also in Belgium,
different organs were transplanted with DCD donors. It is
important to realize that DCD is only one of the strategies to
expand the donor pool, and each transplant program should
focus on expanding all potential donor pools, including living
donors’ deceased donation after brain death and expanded-
criteria donors and not DCD donors alone. Finally, using
DCD donors to expand the donor pool has challenged the
transplant community on several grounds. The use of DCD
donors has challenged the ethical discussion on end-of-life
treatment and death. DCD donation also has demonstrated
the different legal frameworks between different countries
because DCD donation is not accepted in every country. Some
countries are not even allowed to accept the transplantation of
DCD donor organs that are procured elsewhere.
Previous Classiﬁcations
The NHBD Maastricht classiﬁcation (Table 1) [1] came up
during a workshop held in Maastricht in 1995. This has been
used worldwide over the past 15 years. This classiﬁcation has
the advantage of characterizing the DCD processes that may
have their own particularities, including ethical or surgical
aspects; it also has the advantages of simplicity and useful-
ness. Up to now, all other attempts to improve the Maastricht
classiﬁcation added new categories that are based on
different ischemic graft insults leading to potential different
transplant results, despite the fact that the DCD situation was
already included in the Maastricht classiﬁcation.
A Spanish national consensus proposed a “Modiﬁed
Maastricht classiﬁcation for DCD” (Madrid 2011), adapted
to the reality and experience of its country with categories 1
and 2 (Table 2) [2]. The Eurotransplant organization ofﬁ-
cially recognized the particular donation after euthanasia in
The Netherlands, Belgium and Luxemburg. The modiﬁed
and more complete categorization proposed by Detry et al
[3] better deﬁne the different situations encountered in the
different groups and countries with active DCD programs
(Table 3). The WHO Critical Pathway for deceased dona-
tion classiﬁed DCD according to the phase of the process as
possible, potential, eligible, actual and utilized donors
(Fig 1) [4,5]. These last classiﬁcations are more complex.
New Classiﬁcation
The new classiﬁcation conserves the skeleton for further
improvement, as it is simple, clear, and classiﬁes easily the
different DCD types by processes for ethical issues and for
the non-medical or non-specialized reader interested in the
Table 1. Maastricht Categories for Donors After Circulatory Death (Kootstra, 1995)
Uncontrolled DCD
I Dead on arrival Includes victims of a sudden death, whether traumatic or not, occurring out of the hospital and who, for obvious
reasons, have not been resuscitated.
II Unsuccessful
resuscitation
Includes patients who have a CA and in whom CPR has been applied and was unsuccessful.
CA occurs within the hospital, being attended by healthcare personnel with immediate initiation of CPR.
Controlled DCD
III Awaiting cardiac arrest Includes patients in whom withdrawal of life-sustaining therapies is applied, as agreed on within the healthcare
team and with the relatives or representatives of the patient.
IV Cardiac arrest while
brain-dead
Includes patients who have a CA in the process of the determination of death by neurologic criteria or after such
determination has been performed but before the transfer to the operating theater. It is likely that restoration of
cardiac activity is ﬁrst attempted, with a switch to the protocol of donation after circulatory death, if this fails.
Abbreviations: CA, cardiac arrest; CPR, cardiopulmonary resuscitation.
Table 2. Modiﬁed Maastricht Classiﬁcation for Donors After Circulatory Death (Madrid, 2011)
Uncontrolled DCD
I Dead in the out-of-
hospital setting
Includes victims of a sudden death, whether traumatic or not, occurring out of the hospital and who, for obvious
reasons, have not been resuscitated.
II Unsuccessful
resuscitation
Includes patients who have a CA and in whom CPR has been applied and was unsuccessful.
II.a. Out-of-hospital
CA occurs in the out-of-hospital setting and is attended by an extra-hospital emergency service that transfers
the patient to the hospital with cardiac compression and ventilatory support.
II.b. In-hospital
CA occurs within the hospital, being attended by healthcare personnel with immediate initiation of CPR.
Controlled DCD
III Awaiting cardiac arrest Includes patients in whom withdrawal of life-sustaining therapies is applied*, as agreed on within the healthcare
team and with the relatives or representatives of the patient.
IV Cardiac arrest while
brain-dead
Includes patients who have a CA in the process of the determination of death by neurologic criteria or after such
determination has been performed but before transfer to the operating theater. It is likely that restoration of
cardiac activity is ﬁrst attempted, with a switch to the protocol of donation after circulatory death, if this fails.
Abbreviations: CA, cardiac arrest; CPR, cardiopulmonary resuscitation.
*Includes withdrawal of any type of ventricular or circulatory support (ie, ECMO).
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ﬁeld (Table 4). This is also an argument for public consid-
eration and trust in the difﬁcult ﬁeld of organ donation.
All the relevant times should be deﬁned and reported
separately for ischemia calculation.
Controlled Versus Uncontrolled
The ﬁrst level of deﬁnition is simple and is based on whether
the situation is controlled (categories III, IV, and V) or not
controlled (categories I and II). These are usually kept from
the old into the new classiﬁcations.
Category I: Dead on Arrival
This category includes victims of a sudden death, whether
traumatic or not, occurring out of or in the hospital and
who, for obvious reasons, have not been resuscitated. Once
the circulatory death is certiﬁed by a physician on the scene,
the dead body can be transferred into the hospital for organ
recovery, depending on country regulation and laws.
Category II: Unsuccessful Resuscitation
This category includes patients who have a cardiac arrest
(CA) and in whom cardiopulmonary resuscitation has been
applied and was unsuccessful. CA occurs out of or in the
hospital, being attended by healthcare personnel with im-
mediate initiation of cardiopulmonary resuscitation. Circu-
latory death is only declared after a “no-touch period,”
which excludes possible auto-resuscitation.
Category III: Awaiting Cardiac Arrest
This category includes patients in whom withdrawal of life-
sustaining therapies is applied, as agreed on within the
Table 3. Modiﬁed Maastricht Classiﬁcation for Donors After Circulatory Death (Detry, 2012)
Uncontrolled DCD
I Dead in the out-of-
hospital setting
1A. Cardiocirculatory death outside the hospital with no witness. Totally uncontrolled.
1B. Cardiocirculatory death outside the hospital with witnesses and rapid resuscitation attempt. Uncontrolled.
II Unsuccessful
resuscitation
2A. Unexpected cardiocirculatory death in the ICU. Uncontrolled.
2B. Unexpected cardiocirculatory death in the hospital (ER or ward), with witnesses and rapid resuscitation
attempt. Uncontrolled.
III Awaiting cardiac arrest 3A. Expected cardiocirculatory death in the ICU. Controlled.
3B. Expected cardiocirculatory death in the OR (withdrawal phase >30 min). Controlled.
3C. Expected cardiocirculatory death in OR (withdrawal phase <30 min). (Highly) controlled.
Controlled DCD
IV Cardiac arrest while
brain-dead
4A. Unexpected cardiocirculatory arrest in a brain-dead donor (in the ICU). Uncontrolled.
4B. Expected cardiocirculatory arrest in a brain-dead donor (in the OR or ICU). (Highly) controlled.
V Euthanasia 5A. Medically assisted cardiocirculatory death in the ICU or ward. Controlled.
5B. Medically assisted cardiocirculatory death in the OR. Highly controlled.
Abbreviations: ICU, intensive care unit; ER, emergency room; OR, operating room.
Fig 1. World Health Organization
critical pathway for deceased
donation [4].
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healthcare team and with the relatives or representatives of
the patient. DCD procurement is a medically planned,
controlled procedure in an intensive care unit patient in
whom further medical treatment is deemed futile (Fig 2).
The treating physician is responsible and takes the med-
ical decisions concerning the end of life: consensus about
limiting orders such as do not resuscitate, do not start new
treatments (withholding), stop useless (ineffective) treat-
ments (withdrawal), or start comfort therapy and/or pallia-
tive care. The intention of comfort therapy is to promote the
well-being of the patient; some types of comfort therapy can
be life-shortening as a non-intended side effect (principle of
double effect). Negative side effects (life-shortening) are
proportionally acceptable. The highest value is the human
dying process for the terminally ill patient.
Once the decision is taken, the transplant team is
informed, and procedures for organ donation may begin.
If the patient’s death results from stopping of ventilation
followed by cardiac arrest, correctly humanly and medically
supported, it is in any case a question of euthanasia. Resort to a
type IIIDCDdonor remains the consequence of the decision to
stop a treatment becoming useless, going against patient’s dig-
nity. The distinction of decisional places and decisional times
will avoid any intentional causal link between the decision of
stopping treatment in the Intensive Care Unit and of stopping
ventilation in the operating theater. Cross-information to all
intervening people concerning the aims will allow each of them
to take on their own ethical responsibilities.
Circulatory death is only declared after a no-touch
period, which excludes possible auto-resuscitation.
Category IV: Cardiac Arrest While Brain Dead
This category includes patients who have a CA after the
determination of death by neurological criteria but before
aortic cross-clamping in the operating theater has been
performed. It is likely that restoration of cardiac activity is
ﬁrst attempted, with a switch to the protocol of donation
after circulatory death, if this fails.
Category V: Euthanasia
This category includes patients who grant access to medi-
cally assisted circulatory death. Euthanasia is legally
approved in some countries and deﬁned as the “act prac-
ticed by a third party who deliberately puts an end to the life
of a person, on request of this one.” Some individuals who
have granted access to euthanasia expressed their willing-
ness to have their organs procured after death. Organ
donation after euthanasia is allowed under the scope of
donation after circulatory death. Most patients who require
euthanasia in Belgium and in The Netherlands are cancer
patients who are clearly not candidates for DCD donation.
However, a small proportion of these cases are patients with
severe, stable neurological deﬁcits, whose medical affecta-
tion cannot be transmitted through organ donation. These
patients are potential DCD donors. Most euthanasia is
performed at home by the regular family physician, but
DCD donation after euthanasia requires one to perform the
euthanasia in an operating room (or in a preparation room
close to the operating room to allow the presence of the
family at the time of death).
CONCLUSIONS
Belgian experts agreed on a new classiﬁcation that con-
serves the skeleton of the Maastricht classiﬁcation, as it is
simple and clear, but easily classiﬁes the different DCD
types by processes for ethical issues and for the non-
medical or non-specialized reader interested in the ﬁeld.
This is also an argument for public consideration and trust
in the difﬁcult ﬁeld of organ donation. Organ donation
after euthanasia is introduced as a ﬁfth category according
to the Belgian law. Some individuals who have granted
access to euthanasia expressed their willingness to have
their organs procured after death. Organ donation after
euthanasia is allowed under the scope of donation after
circulatory death.
Table 4. Belgian Proposed Classiﬁcation for Donors After Circulatory Death
Uncontrolled DCD
I Dead on arrival Includes victims of a sudden death, whether traumatic or not, occurring out of or in the hospital and who, for
obvious reasons, have not been resuscitated.
II Unsuccessful
resuscitation
Includes patients who have a CA and in whom CPR has been applied and was unsuccessful.
CA occurs out of or in the hospital, being attended by healthcare personnel with immediate initiation of CPR.
Controlled DCD
III Awaiting cardiac arrest Includes patients in whom withdrawal of life-sustaining therapies is applied, as agreed on within the healthcare
team and with the relatives or representatives of the patient.
IV Cardiac arrest while
brain dead
Includes patients who have a CA during a DBD procedure.
V Euthanasia Includes patients who grant access to medically assisted circulatory death.
Abbreviations: CA, cardiac arrest; CPR, cardiopulmonary resuscitation; DBD, donation after brain death.
Fig 2. Process of controlled donation after circulatory death [3].
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